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Concreteness	Effects	at	the	Noun			 Following	Huang	et	al.	(2010),	repeated	measures	ANOVA	models	were	run	on	the	mean	EEG	amplitude	at	two	different	latencies	(300-500	ms	post	stimulus	onset,	to	capture	the	N400,	and	500-900	ms	post	stimulus	onset,	to	capture	the	extended	part	of	the	frontal	negativity)	with	concreteness	and	electrode	site	as	factors.	Models	were	run	separately	on	electrodes	at	the	front	half	(11	sites)	and	back	half	(13	sites;	excluding	the	two	lateral	sites	closest	to	the	reference,	LLTe	and	RLTe)	of	the	head.	Between	300	and	500	ms	post	stimulus	onset,	repeated	measures	ANOVAs	with	condition	and	electrode	site	as	factors	revealed	significant	concreteness	effects	over	both	the	front	(F(1,31)	=	11.29,	p	<	.01,	𝜂!!  =	.037,	𝜂!! =	.267)	and	back	half	of	the	head	(F(1,31)	=	12.60,	p	<	.01,	𝜂!!  =	.049,	𝜂!! =	.289);	neither	effect	interacted	with	electrode	(F’s	<	2).	Across	both	regions,	responses	were	more	negative	in	the	concrete	than	abstract	condition,	replicating	typical	ERP	concreteness	effects	in	this	time	window	(e.g.,	Kounios	&	Holcomb,	1994;	Holcomb	et	al.,	1999).	Between	500	and	900	ms,	over	the	front	half	of	the	head,	there	was	no	significant	main	effect	of	concreteness	(F(1,31)	=	2.008,	p	>	0.1),	nor	interaction	between	concreteness	and	electrode	site	(F(10,310)	<	1).	Over	the	back	half	of	the	head,	there	was	also	no	significant	main	effect	of	concreteness	(F(1,31)	<	1).	There	was,	however,	a	significant	interaction	between	concreteness	and	electrode	site	(F(12,372)	=	3.165,	𝜖!!=	.228,	p	<	.05,	𝜂!!  =	.002,	𝜂!! =	.093).	Electrodes	closer	to	the	middle	of	the	head	tended	to	have	a	numerically	more	negative	response	in	the	concrete	condition,	but	electrodes	closer	to	the	back	of	the	head	tended	to	have	a	numerically	more	positive	response	in	the	concrete	condition.			
Concreteness	Effects	at	the	Pronoun			 	The	same	analysis	strategy	used	for	the	noun	position	was	used	to	examine	effects	at	the	pronoun.	Between	300	and	500	ms,	there	was	no	significant	main	effect	of	concreteness	(F(1,31)	=	1.087,	p	>	.1).	There	was	a	marginal	interaction	between	concreteness	and	
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We	first	confirmed	that	our	basic	analysis	approach	was	able	to	capture	an	interaction	between	a)	the	effect	of	semantic	association	with	the	critical	noun	on	the	N400	amplitude	of	content	words,	and	b)	the	number	of	words	intervening	between	the	content	word	and	the	critical	noun	(see	Figure	3).	We	expected	that	the	effect	of	semantic	association	would	decrease	with	increasing	distance	between	the	critical	noun	prime	and	the	downstream	target.	We	fit	a	model	with	fixed	effects	of	distance	to	the	critical	noun	and	semantic	similarity	score,	as	well	as	their	interaction.	Distance	to	the	critical	noun	was	represented	categorically	using	5	factor	levels	(1-3,	4-6,	7-9,	10-12,	and	>	12	words	following	the	critical	noun).	This	paralleled	the	factor	structure	used	to	examine	content	words	surrounding	the	pronoun	in	a	subsequent	analysis.	Since	only	a	single	non-sentence	final	word	was	greater	than	12	word	positions	following	the	critical	noun,	only	word	positions	1	through	12	are	further	discussed.	Word	positions	1-3	and	4-6	exhibited	a	significant	effect	of	semantic	association	(1-3:	𝛽	=	3.488	(.846,	6.142),	SE	=	1.346,	t	=	2.591;	𝜒!! =	6.700,	p	<	.01;	4-6:	𝛽	=	3.770	(.662,	6.882),	SE	=	1.585,	t	=	2.378;	𝜒!! =	5.652,	p	<	.05;	95%	profile	confidence	intervals	indicated	in	parentheses	next	to	each	𝛽	estimate).	The	effect	of	semantic	association	was	not	apparent	at	later	word	positions	(7-9:	𝛽	=	-.245	(-3.594,	3.114),	SE	=	1.708,	t	=	-.143;	𝜒!! =	.021,	p	>	.1;	10-12:	𝛽	=	-.897	(-9.300,	7.530),	SE	=	4.289,	t	=	-.209;	𝜒!! =	.044,	p	>	.1).	Refitting	the	model	with	a	simple	contrast	of	word	position	<=	6	vs.	>	6	following	the	critical	noun	resulted	in	a	significant	interaction	between	word	position	and	the	effect	of	semantic	similarity	(𝜒!! =	4.588,	p	<	.05).	Thus,	we	were	able	to	detect	the	expected	decrement	of	priming	with	distance	(Van	Petten	et	al.,	1997;	Federmeier	et	al.,	2003).	Next,	we	examined	non-sentence	final	content	words	up	to	3	word	positions	prior	to	and	following	the	pronoun.	Content	words	immediately	following	the	critical	noun	were	excluded	from	the	analysis,	since	the	concreteness	effect	at	the	critical	noun	overlapped	with	the	baseline	period	of	the	immediately	following	word.	The	following	fixed	effects	were	included	in	a	full	model	used	to	test	for	the	presence	of	an	interaction	between	semantic	similarity	score	and	linear	word	position	relative	to	the	pronoun:		
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Appendix	A:	Complete	List	of	Experimental	Stimuli		The	first	bolded	word	of	each	sentence	denotes	the	concrete	critical	noun,	the	second	denotes	the	abstract	critical	noun,	and	the	third	denotes	the	critical	pronoun	(“it”	or	“they”).	Content	words	(CW)	are	listed	below	each	stimulus,	and	those	included	in	the	lexical	association	analysis	are	underlined.	*	indicates	all	content	words	for	that	item	were	excluded	from	the	lexical	association	analysis	due	to	lack	of	lexical	association	scores	with	the	critical	nouns.		1.	The	lunch	/	quantity	was	extremely	large,	and	Harry	thought	it	was	too	much	for	him.		 CW:	extremely,	large,	Harry,	thought	2.	His	brain	/	ego	was	badly	injured,	to	the	point	that	it	might	never	fully	recover.		 CW:	badly,	injured,	fully,	recover	3.	That	newspaper	/	riot	changed	society	because	it	was	so	extreme.		 CW:	changed,	society,	extreme	4.	The	magazine	/	edition	hadn't	come	out	yet,	but	it	was	going	to	soon.		 CW:	come,	soon	5.	The	supper	/	mixture	was	not	only	delicious,	by	her	standards	it	was	healthy,	too.		 CW:	delicious,	standards,	healthy	6.	The	money	/	grade	was	missing,	and	it	would	be	hard	to	make	up.		 CW:	missing,	hard,	make	7.	A	medicine	/	loan	is	normally	helpful,	but	sometimes	it	can	have	a	negative	impact.		 CW:	normally,	helpful,	negative,	impact	8.	That	music	/	style	was	not	his	favorite,	because	it	didn't	have	a	very	good	beat.		 CW:	favorite,	good,	beat	9.	The	hotel	/	service	was	below	expectations,	because	he	had	thought	it	would	be	more		 elegant.		 CW:	expectations,	thought,	elegant	10.	The	library	/	department	actually	closed	at	seven,	but	Nicole	thought	that	it	closed	at		 eight.		 CW:	closed,	seven,	Nicole,	thought,	closed,	eight	11.	The	picture	/	scale	was	too	small,	and	so	it	needed	to	be	adjusted.		 CW:	small,	needed,	adjusted	12.	That	book	/	trip	didn't	cost	much	even	though	it	was	so	fantastic.		 CW:	cost,	fantastic	13.	The	beer	/	joke	did	not	go	over	well,	since	it	didn't	suite	(sic)	the	guests'	taste.		 CW:	go,	well,	suite,	guests',	taste	14.	His	heart	/	luck	was	good	up	through	his	sixties,	then	it	started	to	fail.		 CW:	good,	sixties,	started,	fail	15.	Their	coffee	/	flare	for	events	was	critical	and	it	helped	with	party	planning.		 CW:	events,	critical,	helped,	party,	planning	16.	The	duck	/	prey	was	unaware	that	it	was	being	hunted.		 CW:	unaware,	hunted	17.	The	chains	/	trends	were	hard	to	make	out,	because	they	were	so	entangled.		 CW:	hard,	make,	entangled	18.	The	block	/	east	was	full	of	crime,	and,	as	a	location,	it	was	not	ideal.	
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	 CW:	full,	crime,	location,	ideal	19.	The	poster	/	news	didn't	incite	much	debate	considering	it	was	so	shocking.		 CW:	incite,	debate,	considering,	shocking	20.	The	certificate	/	team	made	her	look	impressive	because	it	was	so	prestigious.		 CW:	made,	look,	impressive,	prestigious	21.	The	lamb	/	sum	was	very	small	and	it	was	easy	to	handle.		 CW:	small,	easy,	handle	22.	Her	shower	/	fate	could	not	be	altered	since	it	was	already	sealed.		 CW:	altered,	already,	sealed	23.	Their	banner	/	cause	was	highly	controversial,	but	it	sure	did	raise	awareness.		 CW:	highly,	controversial,	sure,	raise,	awareness	24.	The	disc	/	hole	was	perfectly	circular,	but	it	wasn't	big	enough.		 CW:	perfectly,	circular,	big	25.	That	crown	/	issue	was	not	important	to	the	king,	but	it	was	valued	highly	by	others.		 CW:	important,	king,	valued,	highly	26.	Her	leg	/	mood	always	improved	after	exercising,	and	that	day	it	was	better	than	usual.		 CW:	improved,	exercising,	better,	usual	27.	Her	mouth	/	misery	was	both	very	painful	and	it	made	her	look	unsightly.		 CW:	painful,	look,	unsightly	28.	The	thread	/	message	was	very	long,	and	it	needed	to	be	cut	shorter.		 CW:	long,	needed,	cut,	shorter	29.	That	bolt	/	height	was	perfect	for	the	job	because	it	met	their	specifications.		 CW:	perfect,	job,	met,	specifications	30.	Those	universities	/	donors	are	extremely	wealthy	and	they	love	giving	scholarships		 to	deserving	students.		 CW:	extremely,	wealthy,	love,	giving,	scholarships,	deserving,	students	31.	The	breakfast	/	plot	wasn't	very	satisfying	because	it	was	so	bland.		 CW:	satisfying,	bland	32.	His	chickens	/	demons	kept	him	up	at	night,	and	they	bothered	him	during	the	day,		 too.		 CW:	kept,	night,	bothered,	day	33.	That	church	/	guilt	not	only	influenced	her	greatly,	it	changed	her	life.		 CW:	influenced,	greatly,	changed,	life	34.	The	factory	/	birth	caused	many	problems	because	it	created	a	divide	among	the		 townspeople.		 CW:	caused,	problems,	created,	divide,	townspeople	35.	The	oil	/	accident	was	hard	to	clean	up,	because	it	was	so	messy.		 CW:	hard,	clean,	messy	36.	That	badge	/	fact	was	something	he	treasured,	but	it	didn't	mean	much.		 CW:	treasured,	mean	37.	The	letters	/	rewards	kept	coming	and	they	just	piled	up.		 CW:	kept,	coming,	piled	38.	His	tongue	/	voice	was	a	source	of	embarrassment	because	it	was	so	rough.		 CW:	source,	embarrassment,	rough	39.	His	painting	/	advantage	helped	him	stand	out	but	it	couldn't	win	him	the		 competition.	
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	 CW:	helped,	stand,	win,	competition	40.	The	laundry	/	truth	needed	to	be	hidden	because	it	was	so	dirty.		 CW:	needed,	hidden,	dirty	41.	A	bath	/	rest	either	energizes	you	or	it	drains	you	completely.		 CW:	energizes,	drains,	completely	42.	The	feasts	/	numbers	were	enormous	and	they	confirmed	his	impression	of	the		 people.		 CW:	enormous,	confirmed,	impression,	people	43.	Her	boxes	/	principles	were	strong	like	they	were	made	of	steel.		 CW:	strong,	made,	steel	44.	His	hand	/	shadow	touched	the	wall	and	then	it	slid	off	again.		 CW:	touched,	wall,	slid	45.	The	floor	/	story	was	not	very	tidy,	and	it	needed	to	be	cleaned	up.		 CW:	tidy,	needed,	cleaned	46.	That	school	/	summer	shaped	their	lives	in	that	it	taught	them	many	important		lessons.		 CW:	shaped,	lives,	taught,	important,	lessons	47.	His	farm	/	soul	was	finally	complete	and	it	wasn't	for	sale.		 CW:	complete,	sale	48.	Her	rice	/	talent	grew	on	its	own,	as	if	it	needed	no	help.		 CW:	grew,	needed,	help	49.	Their	cotton	/	skill	brought	them	great	fame,	because	it	was	unrivaled	in	the	land.		 CW:	great,	fame,	unrivaled,	land	50.	The	path	/	space	wasn't	wide	enough,	although	it	would've	been	very	scenic.		 CW:	wide,	scenic	51.	The	plate	/	speck	stood	out	because	it	was	the	only	thing	on	the	otherwise	spotless		 countertop.		 CW:	stood,	only,	thing,	otherwise,	spotless,	countertop	52.	Her	belt	/	hint	was	outrageous,	because	it	was	so	overdone.		 CW:	outrageous,	overdone	53.	Her	head	/	appearance	was	unadorned,	but	it	was	quite	stunning.		 CW:	unadorned,	stunning	54.	The	spot	/	gang	scared	her	because	it	appeared	so	suddenly.		 CW:	scared,	appeared,	suddenly	55.	The	blood	/	originality	in	his	art	was	widely	discussed,	as	it	was	what	brought	him	his		 fame.		 CW:	art,	widely,	discussed,	brought,	fame	56.	That	hospital	/	emergency	was	so	exasperating	because	it	was	managed	so	poorly.		 CW:	exasperating,	managed,	poorly	57.	Her	nose	/	task	was	not	at	all	pleasant,	because	it	was	just	so	huge.		 CW:	pleasant,	huge	58.	The	stone	/	ignition	was	stuck	and	it	stayed	that	way.		 CW:	stuck,	stayed,	way	59.	The	earth	/	memory	was	awe-inspiring	as	it	took	hold	of	his	imagination.		 CW:	awe-inspiring,	took,	hold,	imagination	60.	That	coat	/	size	didn't	fit	him,	because	it	was	too	tight.		 CW:	fit,	tight	
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61.	His	foot	/	shame	was	hard	to	conceal	because	it	kept	slipping	out.		 CW:	hard,	conceal,	kept,	slipping	62.	That	tape	/	side	wasn't	sticky,	so	it	started	to	come	unattached.		 CW:	sticky,	started,	unattached	63.	That	football	/	subject	was	the	one	he	liked	best,	because	it	reminded	him	of	so	many		 stories.		 CW:	liked,	best,	reminded,	stories	64.	The	iron	/	relation	between	the	two	structures	needed	to	be	reinforced	because	it		 wasn't	strong	enough.		 CW:	structures,	needed,	reinforced,	strong	65.	The	oak	/	death	in	the	dark	was	frightening	because	it	was	reminiscent	of	the		 phantom.		 CW:	dark,	frightening,	reminiscent,	phantom	 	66.	The	hall	/	trance	was	dream-like,	because	it	was	full	of	colorful	images.		 CW:	dream-like,	colorful,	images	67.	The	medal	/	raid	was	impressive,	although	it	couldn't	save	the	captain's	reputation.		 CW:	impressive,	save,	captain's,	reputation	68.	The	accordion	/	ceremony	made	him	smile	because	it	was	so	sentimental.		 CW:	smile,	sentimental	69.	The	gravy	/	gloom	was	avoided	by	everyone	because	it	looked	so	uninviting.		 CW:	avoided,	everyone,	looked,	uninviting	70.	That	ball	/	phrase	bounced	around	the	room	like	it	would	never	stop.		 CW:	bounced,	room,	stop	71.	The	alligators	/	aggressors	were	ruthless	when	they	attacked	the	villagers.		 CW:	ruthless,	attacked,	villagers	72.	His	beard	/	impotency	wasn't	so	much	a	disaster	as	it	was	an	embarrassment.		 CW:	disaster,	embarrassment	73.	The	dormitory	/	burial	was	mostly	dreary	but	it	had	some	redeeming	aspects.		 CW:	dreary,	redeeming,	aspects	74.	Her	bosom	/	charm	was	a	winning	point	and	it	got	their	attention.		 CW:	winning,	point,	got,	attention	75.	The	cologne	/	robbery	should	have	made	her	suspect	him,	but	it	didn't	at	all.		 CW:	suspect	76.	That	belly	/	race	motivated	him	to	run	because	it	was	important	to	him.		 CW:	motivated,	run,	important	77.	The	avalanche	/	shortage	was	a	huge	catastrophe	since	it	cut	off	their	food	supply.		 CW:	huge,	catastrophe,	cut,	food,	supply	78.	The	husbands	/	invaders	meant	business	and	they	wanted	their	way.		 CW:	business,	wanted,	way	79.	That	bagpipe	/	hobby	repelled	girls	like	it	was	a	disease.		 CW:	repelled,	girls,	disease	80.	That	balloon	/	hostility	hung	in	the	air	and	it	lasted	for	days.		 CW:	hung,	air,	lasted,	days	81.	The	aluminum	/	mileage	was	fine,	although	it	wasn't	what	he'd	hoped.		 CW:	fine,	hoped	82.	The	armor	/	tyranny	was	hard	to	overcome	because	it	was	so	strong.	
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	 CW:	hard,	overcome,	strong	83.	His	messengers	/	reflexes	were	fast	and	they	saved	him	from	an	unpleasant	situation.		 CW:	fast,	saved,	unpleasant,	situation	84.	The	bouquet	/	apology	made	her	cry	because	it	was	so	touching.		 CW:	cry,	touching	85.	The	ambulance	/	inquiry	was	very	slow	and	it	almost	came	too	late.		 CW:	slow,	came,	late	86.	The	appliance	/	contract	was	not	very	useful,	nor	would	it	make	much	revenue	for	the		 business.		 CW:	useful,	revenue,	business	87.	The	coast	/	galaxy	was	breath-taking	as	it	came	into	view.		 CW:	breath-taking,	came,	view	88.	Her	cloak	/	freedom	was	her	greatest	treasure,	and	it	couldn't	be	taken	from	her.		 CW:	greatest,	treasure,	taken	89.	The	aspirin	/	employment	that	she	found	helped	but	it	didn't	fully	solve	her	problems.		 CW:	found,	helped,	fully,	solve,	problems	90.	The	authors	/	gestures	were	very	inappropriate	and	they	angered	the	whole	group.		 CW:	inappropriate,	angered,	whole,	group	91.	The	customers	/	crafts	at	the	store	were	great	because	they	were	so	high-end.		 CW:	store,	great,	high-end	92.	The	kernels	/	imprints	of	corn	on	her	art	project	looked	nice	until	they	got	messed	up.		 CW:	corn,	art,	project,	looked,	nice,	got,	messed	93.	That	creature	/	paradox	would	torment	him	unless	it	was	dealt	with.		 CW:	torment,	dealt	94.	The	damsels	/	thefts	required	the	knight's	attention	because	they	were	assigned	to		 him	by	the	king.		 CW:	required,	knight's,	attention,	assigned,	king	95.	A	bullet	/	spasm	caused	her	to	fall	when	it	went	through	her	leg.		 CW:	fall,	went,	leg	96.	The	duchesses	/	gentries	of	that	time	were	very	well-known,	and	furthermore	they		 carried	great	political	weight.		 *CW:	time,	well-known,	carried,	great,	political,	weight	97.	The	ministers	/	prayers	at	that	service	were	very	moving	because	they	appealed	to		 everyone.		 CW:	service,	moving,	appealed,	everyone	98.	The	avenue	/	berth	was	pretty	narrow	but	it	didn't	bother	her.		 CW:	narrow,	bother	99.	The	court	/	south	was	a	great	place	to	live	because	it	was	so	luxurious.		 CW:	great,	place,	live,	luxurious	100.	The	clove	/	whiff	of	garlic	upset	the	vampire,	even	though	it	couldn't	hurt	him.		 CW:	garlic,	upset,	vampire,	hurt	101.	The	beehive	/	discord	was	chaotic	and	it	held	them	transfixed.		 CW:	chaotic,	held,	transfixed	102.	That	highway	/	mile	was	the	worst	because	it	was	so	backed	up	with	traffic.		 CW:	worst,	backed,	traffic	103.	The	doorway	/	clearance	was	not	very	high,	and	the	architect	thought	it	needed	to	be	
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	 higher.		 CW:	high,	architect,	thought,	needed,	higher	104.	Their	corner	/	integrity	was	threatened	but	it	never	gave	in.		 CW:	threatened,	gave	105.	The	furnace	/	inferno	blazed	intensely	as	it	cast	red	light	onto	the	ground.		 CW:	blazed,	intensely,	cast,	red,	light,	ground	106.	The	instrument	/	trapezoid	was	hard	to	understand	because	it	required	more		 advanced	mathematics.		 CW:	hard,	understand,	required,	advanced,	mathematics	107.	The	office	/	drama	at	the	capital	is	terrible	but	it	is	improving	gradually.		 CW:	capital,	terrible,	improving,	gradually	108.	That	cabinet	/	fallacy	cost	them	a	fortune	and	it	still	causes	problems.		 CW:	cost,	fortune,	causes,	problems	109.	His	band	/	success	made	him	popular	because	it	legitimized	him	to	others.		 CW:	popular,	legitimized	110.	His	forehead	/	fever	was	scalding	before,	but	now	it	had	cooled	down	a	bit.		 CW:	scalding,	cooled	111.	The	cloth	/	distress	that	she	revealed	was	unexpected	because	it	didn't	seem		 appropriate	for	a	wedding.		 CW:	revealed,	unexpected,	appropriate,	wedding	112.	The	arrow	/	jolt	could	have	hurt	him	if	it	had	been	stronger.		 CW:	hurt,	stronger	113.	That	gallery	/	period	was	an	important	one	because	it	shaped	how	art	was	done	for		 years	afterward.		 CW:	important,	shaped,	art,	years	114.	The	catfish	/	incline	was	hard	to	reach	because	it	was	deep	in	the	water.		 CW:	hard,	reach,	deep,	water	115.	Although	brass	/	safety	was	once	a	priority	at	the	factory,	recently	it	had	been		 neglected.		 CW:	priority,	factory,	recently,	neglected	116.	While	bronze	/	fraud	can	serve	its	purposes,	in	general	it	yields	poor	results.		 CW:	serve,	purposes,	yields,	poor,	results	117.	The	glacier	/	geography	at	the	national	park	attracted	many	tourists	because	it	was		 so	spectacular.		 CW:	national,	park,	attracted,	tourists,	spectacular	118.	His	cigar	/	anger	made	him	look	foolish,	because	it	didn't	match	his	personality.		 CW:	look,	foolish,	match,	personality	119.	The	brim	/	origin	of	the	ancient	cups	was	key	because	it	dated	the	archeological	site.		 CW:	ancient,	cups,	key,	dated,	archeological,	site	120.	The	camera	/	removal	of	the	reporter	was	met	with	dismay	since	it	made	them	feel		 uncomfortable.		 CW:	reporter,	met,	dismay,	feel,	uncomfortable	121.	When	colonels	/	manners	are	gruff	all	the	time,	they	can	provoke	resentment.		 CW:	gruff,	provoke,	resentment	122.	His	officers	/	duties	were	already	annoying	him,	and	they	got	more	and	more		 aggravating.	
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	 CW:	annoying,	got,	aggravating	123.	Her	baby	/	dignity	was	precious	to	her	because	it	was	all	she	had	left.		 CW:	precious,	left	124.	The	banana	/	disaster	got	old	quickly,	even	though	it	had	seemed	fresh	two	days		 before.		 CW:	old,	quickly,	seemed,	fresh,	days	
